Potential of the monoglyceride and triglyceride of DL-3-hydroxybutyrate for parenteral nutrition: synthesis and preliminary biological testing in the rat.
Esters of short-chain organic acids have shown some promise as potential nutrients for parenteral feeding. Most glycerols are water insoluble but those of the ketone bodies have some water solubility. Of interest is that the triacylglycerol of 3-hydroxybutyrate has water solubility while the triacylglycerol of acetoacetate does not. The mono- and triacylglycerol of DL-3-hydroxybutrate were synthesized and tested for toxicity and nutritional value as parenteral nutrients. Both compounds have an estimated energy density of 19.7 kJ/g (4.7 kcal/g) and are water soluble. The compounds were infused into rats for 7 d at a rate to provide 113 kJ/d and were accompanied by a low-energy oral diet. Control, pair-fed rats were infused with isocaloric glucose or 0.9% saline. Nitrogen intake, output, and balance, body weight changes, and liver size were compared. The two glycerols of 3-hydroxybutyrate supported similar nitrogen retention, body weight changes, and liver size as found in the pair-fed control animals infused with glucose. Rats infused with saline retained less nitrogen, had decreased body weight, and had smaller livers. The data demonstrated that the glycerols of DL-3-hydroxybutyrate are not toxic, provide metabolic energy when infused intravenously, and could be used as nutrients for parenteral feeding.